Methods
77 Workflow and algorithms 78 The CiiiDER workflow (Fig 1) can accept query and background regions in a variety of input 79 formats. It consists of two main analyses, with results presented in an interactive format. 
Inputs
87 CiiiDER has been designed to ensure that data input is easy and that a wide variety of formats 88 are accepted. All data input and parameter selection is facilitated though simple interfaces, with 89 pop-up information boxes available to help users make the appropriate selections. Data can be 90 loaded from file or by pasting the sequence information directly into a box in the GUI. 91 CiiiDER will read sequences directly from data entered in FASTA format. Genomic location 92 formats (GFF, GTF or BED) require an associated genome file for the relevant species to obtain 93 DNA sequences. These formats can be used to analyse any regulatory region of interest 94 including promoters, enhancers and untranslated regions (UTRs).
95 As promoters tend to be the regulatory regions of interest for the majority of users, CiiiDER 96 will automatically extract promoter sequences from a genome file, given a list of gene symbols, 97 Ensembl gene IDs or Ensembl transcript IDs. This requires an additional annotation file, 98 denoted the gene look-up manager (GLM), which contains the location of the transcription start 99 sites (TSSs) for each gene and transcript. The user can specify the size of the sequence relative 100 to the TSS, with the default set at -1500 bases upstream to +500 bases downstream of the TSS. 132 By default, ten TFs are shown, but the user can choose to add or remove TFs from the image.
133 There are also options to filter the TFs displayed according to the scan stringency or enrichment 134 P-value, for intuitive exploration of the data.
135 Promoters or other regulatory regions can be re-arranged or removed and the colour of each 136 TF can be customised for the production of figures. The enrichment analysis produces an 137 additional interactive plot that displays the fold enrichment, average abundance and P-value 138 associated with all TFs (Fig 3) . The images created can be saved as publication-quality files 139 and the binding site data and enrichment statistics can be saved as text files for subsequent 140 analysis using additional tools.
141 The entire project can be saved for further analysis and interpretation. . These were selected because they were in 182 narrow peak format with peak max values, to give the highest probability of focusing on the 183 true binding site, and because matching high-quality TRANSFAC TF models were available.
184 Sequences corresponding to 50 bases either side of the maximum signal of each ChIP-seq peak 185 were obtained. This length was chosen to allow sufficient sequence to identify TFBSs, while 186 minimising extraneous sequence. Backgrounds were produced by using 101 base genomic 187 sequences 10,000 bases away from the peak, ensuring that none of the background sequences 188 overlapped with surrounding peaks. CiiiDER scans were performed using deficits of 0. 250 analysis was performed on the promoters of these IRGs using a background gene set of 251 expressed, unchanged genes (Fig 3) . This showed that CiiiDER was able to identify Irf7 as a 252 key TF, potentially regulating the expression of immune system genes within the breast cancer 253 tumour (P = 3.46E-05), in agreement with the published prediction and experimental 254 validation.
255 In this example, many other IRF-family TFs were also significantly over-represented (e.g. 
